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1 1-261061 



( 2 ) 

1 

*L, MSiiO'iSSiilfro^ftSi (l) 

S (2) t, 

4**i-SJB 2 (3a, 3b) i, 
fl(lfE^**«w*«aroSfS«B*t^j«$ix. 10 

!«SSJ:nilV^lftI«y-^f« (4a, 4 

b) £, 

t twa k w v* t <* j: 5 izwm s Hfc , j^-fk 

i*i 1 i|«IO«If t4^I (5 a) t. 

(7) t, 

stJlE^*- Mfe»flo±^fiESixfcy- h«® (8) 

fc, 20 

zHtzy— *nm do) t , 
m&*m-frmm<r>wm\^w*fSLzniz. kw vis® d 

1) irSrii*:, 

h T^^itLm-r zmmcirtE l x v * « is 2 ««^!?f»&« 

**t5*i#»S (101) £, 

(102) 

KfSIS (10 3, 104) t , 
^■r^S±»c^^^fc^- hm«* (10 6) ££• 
SulE^ Y f^ft Ltl^f 1 ili^FMfeOiS 40 

ei- 3 fstgcf^aE uresis 1 ^ms^s**^*** t> 

So 

oa, 3b, 101) (ommwz^ m2mw.m<D^m 
^i-f^^&Ai-^^txmmm^s.^^tx, &m2 

a, 10 2) t L-C*39, t*trlE^Y-twWffll^± 
l^fig^Hfcy— bS® (9. 10 6) --mffi&E^Di- 50 



1 1-261061 

2 

[»*«4] S5li*fiS!<7>¥3**M£« (1) 

IlilIroKM>l (2) SrMtSlSt. 

5*2 (3 a, 3b) &f^t5XS 

i, 

^■r^/HH*t<c5*ffi^-r (5a) ZMfc-tz, 

mw—xm® (4 a, 4 b) %Mffctz>x.mt. 

[fg*^5] ft4l^*#>&ttSJIIltt«£0¥*fMi 
«r*tr¥-*fc** (10 1) SrJBJtU ffrffi^aUfcgO 

aALti2iil«f + ^| (102) Sr«*i-5 
lit, 

©I2itl©3y ; ?^ hfpfigc (1 0 3, 1 0 4) SrffiJ 
IS*. 

^Y^-^e±t-^— b«®e (io6) s-Mtsis 

(3a, 3b, 10 1) CO^SgBir, l2»tfO^ 

(5 a, 10 2) ZBl&VXtS?). 'pt£< t>flU!E 
^■ + */HP*±te»J**nfcf— h«S (9. 106) 
~-«flE EPJDt 3 r t {c i o x HljfS^ Y ^yi'W^lwM't- 



( 3 ) 

3 

[»**8] «HE*£»ffl«i: tt, mtSsy*^ (3 

if (3a, 3b, 101) (OMSII, l2flS^ 

(5 a, 1 0 2) Sr»J*LT*5 9, fcW 
E^**^W±»w#ASftfcy— bm® (9, 10 

6) ^m&zm^z^tizz^xm^v^^mmz 

^^#m^i-^l»*ili 0 ^E«^j»ft:BI»*5MMK 

So 

[W*«l 2] lKrE^«»»«^<6:««i:^o-CV^ 
*»«*-r*it#*6l 0XliM#5l 1 »ctE*0#fl3** 
[000 1] 

h^v^*, t 9teft*«AffiO«l!^!7— MOSF 
[0 0 0 2] 

[tt*^a#l *tMAI4, /U-tiMOSFETl: 40 

-£fcfcO£, »«spi 0 - 6 0 2 7-§--CI±SHLT^So 
tlMOS FET©lr®i^i9l:/T:t x r 

[0 0 0 3] n m&MK&* ! E9Mtm8Ll tt±BB*r*« 

ila^t, £S® 1 a ^ffitfc^Tl^I® 1 b 
1 a ±trtt % *« 1 ± 9 fcf&i^ K-'°>- h 5 



#BB¥ 1 1 - 2 6 1 0 6 1 
4 

C0_h®£r (0 0 0 1) S iltLT^i^^ n 4 ffl^fl: 

S: (112-0) altUtiK oS?, (000 
i) s i ®^i/^^ffiv^i«M^#tti, (l 
12-0) aSSrffli^^ 

[0 0 0 4] n" M^LSm^t: c ^2(0^gBlr^^^ 

t»«Stlt^5o Sfc* ^i«3a, 3bCll 
-gRf $^j?< ?tofcf>f-^-^i 3 0a, 30b 
«^tl^ 0 :(Df>f-^-^l3 0a, 3 0 
bti:. rT Sy— ^««^*4fe*v^8B^^«fiB;SJxT 
l^o I^r^-y^-^lSOa, 3 0 b tf>SB#T?T 

»EE*S|6l±i-6 J: 5 i:4otv^ 0 

[0 0 0 5] p" aWtS^-^SHOaflO* 

Jiffl»c*3»t6Bfr3fe«*^tt. ^<-*«*3 a ±9fc«^ 

rr iy-^**4a^ *fc. p- mmfcmm^-x 

bJ^fcSH^n' m V — *«#4 b it^fi^iM&iSLZIn 

W#4 b £<^WK:*3ttSn" M^LS^^t 0 ^ 2*3«fcT>* 
p" iaSI^W3a, 3bO*iai:ttn 

^ffi$c3a, 3b(7)*®?E(^V^Ty-^W4 
a. 4btn" S!jK^ka*3itr«2i:S:SRCJ:5iwnS 

s i cis^iat $nrv^o ^^n" Ms \ cis 

tt, P* S^ftSS^-^I«3a, 3 b <Z>?MKBtf>B>T 

fcO-C?*>5 0 n!SiC|5lt p" S^ftSi^-^ 
«RJ$ 3 a , 3 b^/fSB^^T!^^ U T«*tfMfi^ 
rT S««5 a-C«**nTd3 9, n* S^ftSixt 6 
8 2 0$ia5^^T(^^ y Tit*^^V^n + a«« 

ffii^n" 9M«5 a *f t.*/HWtt Lti< J: 5 1:4 
otl^ s SIT. rT Iffl«5aS:«If f^ItV^ 

[0 0 0 6] StE^^/l 5 a <7}±®jo XXfn iy 

-^S84a, 4 b^±stciiy- h$mm (is V =*> 
mtm) 7«^titv^ e ne»Dt7 

So Jfi<SJ8S 9 dr IT LTO (Low Tempera t 
u r e Oxide) Bt^V^b^LTV^S,, *<D_k\Z\Z 



( 4 ) 

5 

[0 0 0 7] fti:, :£0/"7»yi/-tiM0SFET 
^ffffl (tttfO SrlllHtS. lEMOSFETttta* 
— K-e»fM-5„ *®^^A-Jf 5 a ir&^T, ^rt^ 

5 a t(Df$(Di$mtf7 L >i/-Y^<Dm, RU^tm^ + 

-*^Jf 5 ai^yyy hm®8 4: <7>Woft*BB 

^ #y *>y ^ v^*— h«ffi8^PPJD"r5«EES:Waii- 

[0 0 0 8] ^KHIi, *7ttHSlC*5V^T. ^.^m^L 
tt, P" SLgMfcSKt^— *fB«3 a , 3bSW!l'>!) 

t> y-Mft»Bt (SiOt ) 7^Ift^l5a 

l, *>-ytm^*^ V s ? is 

[0 0 0 9] wCD4:£n n* ®y-^^iHc4 

a, 4 b^^iif t^l5 a ^gililf 
■ 5a^bJFET»Sr*tfn S^Sixt c i2C 

(rT KW » l^-SilElcSttnSo h 30 

«5 a tc#«S^-ir*/u&Wfi£-e:, V-^lilO^ 

[00 10] ~0«fc5t-* yu-tSMOSFETI:*5 
5 r. 4: 4 < ^-r^SrWCi-SWW*— Kiri"5 r <k 

[0011] 40 

Li 5 £ 1-5 RSI i!ES*Cioi't5MO 
SFETtlt P" *««3 a, 3 b 

nST«HtyaALT, p- M^kSKi^-^® 

83a, 3 bO*C0pI^t)?rlRlt(7)nIT^ti 
«L (III, ^ffc*a*{6i K-t°v^*^ 

^Wto-te^ tyaA«^t^: £ x^ffi^-y^/ug 5 a 
Sr^fiRLTV^So ZCDfztb, Slf^^SSalt 
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[0012] rcDj: f-^r^^Wtti: ttK^S 

SPFtt* Sr*t«1- 5 4: S *t« n S^*E»^-f 

ffe^li*., y— ^*8tULS 5^IttttdSfc9, »BE 

[0 0 13] ^.ixboBHtt, H9ii/Tt^w-tiM 
OSFETi:P5e>f, ill/^I^^T^^t/^CT 

Aiaoxft *^«*sr*ja;i-a*&«w*3v t a# 

/^^y7«?rtU ^tysAia^)^^ 

»*ffiSr»*i- 5 4: £!g 2 <£> g ft 4: tio 
[0 0 14] £?t, ^tyaAiaotft^®**: 

'> * < i- ^ <£> \zm l * ^ mm-r 5:^12 

[0 0 15] 

KJC*3l^-Ctt, §2ili^)^i (3a, 3b) ^ 
ftrnflH^Jg 1 W«ao5F««Sr>f ^>^At5 r. 4: T\ 
V-^gtfci (4 a, 4 b) 4: (2) fcfrSRC 

j: o ^m^^rLt^mm^^^^m (5) ^wl, 

+ ^^JlrtJC^ftL-CV^5»2*«S^««5^«ft^. 

(3 a, 3b) W5*>*ffi^t^IiHT 
««Kfr«E LT V % 5 2 ili^T^»0 

[0 0 16] Sffi^t^I^Mtt^ 

*/Wi«fc 5 *>T*^fit«i-5fll*lw^«EL-C^*IIS2* 

[0 0 17] »*qi2JJ:|E«0«W^*3V^Ttt, ¥^ 
• o*Ji«l2:)K 2 3»«ffl^*B*S:-Y * r 4: 

(CioT^^tLfc^2^mMc^^ J r^^e^WL, ^ 
^^ym^*ELTV^5» 1 a»«S^F*e^Oiftft^ % * 



( 5 ) 
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Z>Z k&Wkb ITi^o 

[0 0 18] 3t3ft^3{Cf£ft03&igiC*5V^tt, 0MbS 

1 WSTjlfitt^tlEJ: 9 tft< 4otv^5 : t 10 

[0 0 19] »*«4^ffi«<7)56M^*3l^-Ctt, 

m Oa, 3 b) <o*jia^^fii-sjS28i«ai<o?F*B 
mm^+^^m (5) &j&j$,-tzn:mks ^m-tt-m^m 
4b> srj&fti-axat* tt^ 20 

[0020] n*>J:5fc:, *9MMo»i»fc4WEl-5 

^^-vaASr^oT^ffi^^^^SSr^-r^ lilit 
9. ««StL5«2*«l!^^Sr / >*< ^< Lfc« 

[0 0 2 1] Sfc, »**5^IE«<0*Wi-*5V^Tt. 
*JB«l5{c-Y^^aAS:^ft\ !25|SiOft^Slr 

o^»-4aR**s^»aflfcxasr*b, ^^^^«« 

Sr»«1-5fcft^)>f tvSAfi, SMESfcttxaftfcfrS 

LTi^o 40 
[0 0 2 2] r.O±5^. ^-Tr^/i^WJKSr^Jifc-t-S/t* 

-^ldc3:«9, Bl*3!l4i:ra*<7>ab*^»e>ix5. ft* 3 ! 
7i:»ti5l:, ^SMMRxaii, ¥*tt*±KSfc»/B 

So 

[0 0 2 3] If:, m^M9lZ^-t^o^. fl-ttttttX 
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[0024] r^J;5^ *9H*:Jl^**ffl8c*3tt5K[ 

m~X~£Z)kmc s 4 Jr^&X M J: 4 *§ a B 0 ^ Pfe Sr/> * < 
[0 0 2 5] If *tg 1 1 {CEtt^»MJC*5V^TJi, 

^fe^fflco^ («itf»<tv'y a^&fctsy =a «: 

[0 0 2 6] ±IEH«SrIMIH«lc«ofcBB«^ 

«t<. *r*Ba«i-ttofcH«^i-s^tt. 

[0 0 2 7] 

i^m^m^coMm] sit. ^m^m^^-rmmmm 

-7 y t7l(Onft^^^l/-tSMO S F E T 
(«S^17-MOSFET) C0irS[ll^^-f"o 

[0 0 2 8] 1 |r^<5l ^Tfl/^-MO SFET<7) 
/^-MOSFETIl ±S6LfcB3 9^*1-MOSFE 

-MOSFET03^, i9[:^tMOSFETt|ilS 

[0 0 2 9] B 9 t/TtMO S F E T t:i3V ^ttt, *S 

$ fix t > 5 # . *SI16»!SK*3 it 5 M !7 
—MO S FETt'll ^{CitLT*tt^*fi«b^*l^ 
ftBo^-r^/HB 5 a -t^^g^M JixTl^ 0 

LTl^fc^, Sffi^^M'JB 5 a ^*5tt5* ir 

[0 0 3 0] r.(7^j: 5l-«J«S*ifcBli (c.^l-i^/- 0 ^ 



( 6 ) 

9 

-MOSFETOgiJ3£X31£, B2-H4 SrflH^TttW 

CB2 (a) l:*tlS Si", nS4H^f:ij:6H^ 
fc(13C-Si CSS, i"ft;bW SlRfl3£*#W* 

|4, 1X1 0 ,e c nT 3 tV^)tia-Cni^«»*S K*— 

" SLRffc^*^— *1W<3 a , 3 b^'yf^yl — B&Jt 

ffil ttt(^SS^4 0 0 i/ratfc^ i^ffil a ^ (0 
0 0 1) Si®. XJ4, (112-0) a ffi"efoa o w 
CDS® 1 <£>±Sffi 1 a }HJ5 $ 5 /x raCD n Mmit^E^^- 

nS4H£fci26Hl£/c{43C-S i CJf £#6 0 

[0 0 3 1 ] [0 2 (b) iC^-TXfM] n" S*Mb3£* 
^b = ^2co±cr)^T^l5E{-LTOJK2 0 ^rlfi^L. 

(5&L< f4TA^ ~£-£0 ^^f^-V 

r cD ^ co-T ^-^^A^#(4s p" SLSMfcS*^ 
-7«3a, 3b^pIT«M^lXl0 18 cm 
" 3 bftZi X 5t-x a*35 J 7 0 0<€T\ K-Xi^ 1 X l 
0 16 cm" 2 i ITl^o 

[0 0 3 2] [ID 2 (c) C»tl8] LTOI205: 
3 a, 3b_b^^ti»n- ^IfcS*^ ■ 2 

y (SiO: ) 130 Sr«fi8;i-S. ttt, £ feu: 

^SBitlRcofcftojpfRiftiaa (bat. ^ffiifclftxgi^ 

5) £tr5o *#ttlwf4, 1 3 0 0tt?, 0. 5mm<D 30 

[0033] ;LCQ£ir, p" SSffcS*^— *»*3 
a, 3 b -bfciWfcS'SJ 3^«3 OSrJ&tfcU H£»ffi:l5tS: 

s«^3**-<— 3a, 3b <DmmnicifriE-rz>^ 

(a) - (c) i:pl*t#li«5ii:i<k^!)3y5 

2fcj«Lfctl*on»!(«Iii:*t. **5, El 5 40 
(a) ~ (c) tc:J4, 0 2 (c) JC*SttS^SBl£1RX 
S^*"T?4<> £<bt-> tilit50 3 (a) ^£ih,5 

^ V * /umw £ ZfztXDn >- & A 

(O-eRWSrff 0 o Afeft^J4, [El 5 (a) f4^ffii£«X 
a+^«^&*UT*3?K ID 5 (b) f4^SBffi:»xe^ 
oaW-SrSLTftD. 0 5 (c) l4^»*t»xa«OW 

[0 0 3 4 ] 15 (a) ^*Sn-5i5Jw, ^SBffiftX 
^tutct4. pI^SMffiS l^aaa^brtSBl-S* 50 
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4 -C# n >-^co p S^#B4fc 5 3 *Sfiff*Sl«^ftb-Ct ^ 
5 C tit, ^WSttfcXSfcJfci-rirfciO, H+o^ 

ffii"^ p W^Wfo 5 3 asBMfc v- D^I5 2 jc^WJdR 

[0 0 3 5 ] LT, 0 5 (b) |£*§*L2> ± 5 ^t* 
«tt*xa*^f4, pi*t#»*5 10*ffl«©pl 
T«5 3««IT^^ pi#*#SS5 1iO«I 

Mx^fy^ltUijbv/y^>'5 2^U n 
i^5 4^tyaAt^xi:, 0 5 (c) tc*£ft 

5 £ 5 p 5 1 o*bbk: n m*mfc<om 

[0 0 3 6 ] -(0±5J^S*t«XSS:ffofc»^^*3 
l^T, nl**#0|5 S^fifcSnfcpS^iitMaE 
5 l ^o^^&ftA£li^fc^J£3:0 6 (a) ^^i" 0 

S5l' ^*E*«*SrWI-<fce*S:BI6 (b) 

^"To tt*3. 06 (a) , (b) \*m*&&1££. &Mrf>* 
fe«lc*Slx5pa***I«5 1 . 5 1' cDitra^ib 
[0 0 3 7] 0 6 (a) IZTjkg-HZ) X 0 \Z % ^SBt£»X 

^otl^Ii^fl^o — 06 (b) IZtfZHZX 
^SB*t*xaS:lfcUTV^v^*&*2:f4. nl#i 
#:co/f5 5' o*HB© pI^«1WS^/hS < 4ot 
WiV^fcab, n^*E»S:JPx:fc»-&t-t4. piT« 

[0 0 3 8] :nb^8^bWJ^i:3i:, ±E#WB 
l£ftlStJ:otpa^tS*^^«*3 a, 3 b CO 

««ei5^^*Ei-5 p w^wk<om.^'^i <-tz>~t X\ 

Sr^*<i-*3.t^-x»t5o pIT-«»S:i«t 

[0 0 3 9] [0 3 (a) il/TtlS] BMtv^y =Vffl| 

r^ALT. p- SMiI^<-^l«3a, 3bco^® 
SB (*J1SB) ^«ffi^-r^H!5 a SrTgjSi-S 

W=f4, ffl*^ 7 0 or,, K-Xi^ 1 x l 0 ,3 ~ 1 x l 



11 

[0040] z(Dt^ . ±7&L,tz£ o P - m&Mtm 

£ $ fL5 n t ^aAiS:'>4 < t # 5 

ft, t>SAi: i 5^ 0 a 0 Wfi^^4 < : i 
£ 0 ~c07tft, gal^i^S^X y-^lg^l4^K 
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12 

[0 0 4 1] Sfc, afH/<r7— MOSFETSry— 
MOSFET^/-vy h 

[0 0 4 2] 

10 



Tep i 



--TP 



Nd+Na 
NdNa 



• Vbu i I t 



2es 



NO 



[0 0 4 3] Tepi fin" ^S{dj£^S^2.«^ 

t^/H5 ab' M^kSsS^— ^««3 a, 3bt 
(7)PN^(7)t> yflJEVbuilt f^^^Jf 20 
tffiu "TJtfc^p- SjSft3i^^fB«3a, 3b^ 
bit^-Y^m 5 a ClS/l^^^l^Wc/i-C^ Y) . 

I2 3(i^ H6«»7 0««i *msKJ;5ffig./I<zM* 
hlftl»»7^feJCt3&S5^£JlO#t/*i^fd35S«aD 

—mo sFET^y — -v y ^-^Mi-i"-5r t*s-e#sfc 
ft, : ©*fttlfct J: 5 W t^A^-e* if t 30 
^/Wf 5 a Sr^ttl^o 

[0044] z<ox 5ft/— ^y ^sco^s^y — m 

OSFETfl, ®:Pfft<ificJ;oT^- h»Ktr«JE^H3 
iPT-tftv^± 5fttt*tftoTt, ««d«aUxfti*J: 5 
Sfcft. /— ^ y r^^tco^irb^ 
TS4ttS:»ftt5ri:^'e#5. H3 1 

p" S«l^i83a, 3bit y— ^ 
Stfl OiraftfeLTV^TgEflfe^ffitftoTl^o ^<Olt 
ft. *Ift^i5atp- ^<tS^-<-^ffiiSc3 
a> 3 b t<DP NS^Otf/U h>T ^HffiVbuilt Sr^ljffl 40 

14, tVl-h-f >®JEVbuilt ^^iJfflLTp- ILgHt^Sf 

TtftWcft, p" SLKft^ft^-^WWS a, 3b£r 
y-^m@i o tatts-^^n £14, Xffi^ir 4/^*5 
a *t 9 v^^7i-5^^*aft«aftT*fcSi:i^So ft 



Qs+Q f c+Q i-fQss \ 
Coxide / 

[0 0 4 5] *fc, *SHft»«-ett«<kS*»cj:oT«E 
ft, -hts^^c <h f^]^(7) y — ^ y t7i?(7)MO s fet& 

£ Jt-<T» t& < SS/^-MO S F E T SrSBg-TS Z\ 

[0 0 4 6] ^7t. /^D^I^I/^-MOS 
F ET^-f57tft^(4. ±IE»S:io*#S:i«fc-t-J:5 
l-^ffi^-^/UJi 5 a ^ff^SrK^-r^^S^fcS^, 
->y ^ v£^WcS^:il4Vbuilt rtMJg^fcft. 
t^i5 a <o«^SraK Lfc0**ft«»«Sr*< IT 
*j« Lftttfttfft ^W&4 *^<nWfr*<oWlRit 

L^Lft^b, S i C^r^V^c#^{C»4Vbuilt 

9^«»i»«r»< LT»«7?#4fcft, /-^y^7 
i^iaiMO S F E T Sr«5S-T5 r <k 5 i 

[0047] W3 (b) i^i-ia] stm^^^^m 

5 a^±OMHW:LTO«2 lSrEIl, 

b LTN 4 HtytAl, n + SlV — ^««4 
a, 4b«n a rC0^#C0^^->-viA^#(4, 7 
0 0°C, K— Xfif4 lxi0 13 -lxiO N cm- ; a 

[0 0 4 8] [03 (c) KlS-t-Xfi] ^tt, LTO 

ir*^«5 a (D±co^ti«{:LTOg2 2 SrE« U 
mSr^^-^ <t ITR I Eir i K) p' MiSftftS*^— ^ 
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[0 0 4 9] [04 (a) 111*1-18] £ LTO 
J8I2 2£-^^LTB + HtyfiAl, x-r-^ 
-^I30a, 3 0b?rKt^o r.ftl;:J: 9. * 
1gigc3a, 3 b<0— t£o1th<DkteZo ^<Of 
^-y^|3 0a, 3 0blt n + Iy-^ii4 

Sfta*^^*«3a, 3b(7)^T^-y-<~7l 
3 0 a. 3 0 b*S»J«S*t/t**^Jf <*ofcffl5>35S, 10 
— 3 0a J^J*£;ftTW<£^Ji^tOj$l> 

[0 0 5 0] [H4 (b) C/Ttli] LTOi22^r 

y ^>y nyy- MS8 PC VDtci «9*£«1- 

[0 0 5 1 ] £IU4 (c) fc*tl8) f~ 
h*&fM7^»»#S:lfcSLfc«L LTO«fc9fc5*6 20 

^t^r^gfi4 2 5tT'*^ j£JR%(r 1 0 0 O'CCOT- 

viz y-*mm i oMKwytsi i «te«i- 

5c *fc* /SM^K 1 0 0 0 C C^T--/U^^T9 IE) 

1 i:^«l/^"MO S F ET*S*J*t5o 
[0 0 5 2] W:, Z.<Otfim'<y— MOSFET^ffl 
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